ABSTRACT
Introduction

35
In cats, 0.2% to 1% [1] [2] [3] are reported to be diabetic compared to 4 [4] to 10% [4,5] of 36 humans. Humans with blood glucose concentrations above normal but below diabetic for 37 fasting or at 2-h in a glucose tolerance test are classed as having impaired fasting glucose or 38 impaired glucose tolerance respectively. They are considered prediabetic and develop 39 diabetes at a rate of 5 -10% per yr [6, 7] . It is estimated that over 50% of humans in the USA 40 with diabetes are undiagnosed [8] , and the number with undiagnosed prediabetes is 3 to 4 41 times greater than with undiagnosed diabetes [8] . There are no corresponding data for cats in M A N U S C R I P T tested at the University of Queensland Small Animal Clinic and a private specialist cat clinic.
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98
All cats included in the study appeared clinically healthy during examination. The cats were 99 not on any medications except routine flea and worming control. Exclusions were based on 100 haematological and biochemical panels, body condition score (BCS) of ≤ 3 out of a 9 point M A N U S C R I P T
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6 portable glucose meter calibrated for feline blood (Abbott Alpha Trak©) was used and the 120 sample obtained from the paw or ear. Glucose (undiluted 50% glucose injection BP; Astra 121 Pharmaceutical) (0.5g/kg) was then administered IV over 30 sec via the catheter. A timer was 122 started halfway through the infusion and blood samples were taken at 2 min, 2 h and then 123 hourly until glucose returned to below our laboratory's upper limit of normal fasting glucose 124 concentration of 6.5 mmol/L [25] . On completion, the catheter was removed, cats were fed 125 and discharged. glucose tolerance test using the same protocol but a glucose dose rate of 1g/kg was also 134 performed in 11 of the 78 cats (BCS 4 n = 3; 5 n = 3; 7 n = 4; 8 n = 1) 38 to 365 d later
135
(median 60 d), depending on client availability, after their first glucose tolerance test.
137
Statistical analyses:
138
Reference intervals for fasting and 2-h glucose concentration were calculated using published 
2-h blood glucose concentrations
213
The cutpoint for 2-h blood glucose concentration in an IV glucose tolerance test using 0.5 214 g/kg glucose estimated from cats with BCS 4 or 5 (n = 27) was 9.8 mmol/L. This was the M A N U S C R I P T
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10 repeatability coefficient for 2-h blood glucose concentration was 3.8 mmol/L (95% CI 2.6 to 217 7.2 mmol/L). 
Adjustment for effect of BCS on interpretation of glucose tolerance test results
219
The measured 2-h blood glucose concentration for cats in the present study was adjusted in 220 overweight and obese cats (BCS > 5) using 2 previously established algorithms (Reeve- concentrations from both algorithms for these 7 cats were all above the upper limit of the 226 reference range, and thus all were considered to be glucose intolerant (data not shown). relationship between fasting and 2-h glucose was almost entirely due to these cats. 
Discussion
274
In this study of cats 8 yrs or older, we established a standardized clinical protocol for 275 diagnosing impaired fasting glucose and glucose tolerance using a portable glucose meter.
276
The upper cutpoint for normal fasting glucose concentration was 6.5 mmol/L and for 2-h varies with the population studied, and how body condition was measured [33, 34] . In the 285 absence of more accurate data on the frequency of prediabetes in the feline population 8 yrs 286 of age or older, it is unknown if more stringent cutpoints should be applied, for example, 90% 
Reference values for 2-h blood glucose concentrations
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15
Results from an IV glucose tolerance test is more sensitive (but slightly less specific) than 338 fasting blood glucose for identifying people at high risk of diabetes [30] . Reflecting this 339 higher test sensitivity, impaired glucose tolerance is more prevalent than impaired fasting 340 glucose in human populations [30] . Similarly in our study, 9% of all cats and 20% of obese 341 cats had impaired glucose tolerance, whereas only 3% of overweight cats (BCS 6-7), and no 342 obese cats had impaired fasting glucose. We tested only cats ≥ 8 yrs old and recruited a large 343 proportion (65%) that were overweight or obese, because this age group and body condition 344 are at greatest risk of developing diabetes. Also, glucose tolerance decreases with age and 345 increasing body condition [15, 41] . The prevalence of abnormal glucose homeostasis would 346 be expected to be lower if all ages or more lean cats had been included.
348
Repeatability for 2-h blood glucose concentrations
349
Based on our results, there is a 95% expectation that two measurements would differ within non-acclimatized cats have a longer glucose half-life, attributed to stress [42] . Struggling 10 353 min prior to blood sampling is reported to increase blood glucose by as much as 10 mmol/L 354 in cats [24] . We recommend retesting cats with glucose concentrations above the cutpoints, 
Effect of breed on fasting and 2-h blood glucose concentrations and dose
359
Neither fasting nor 2-h blood glucose concentrations were higher in Burmese compared to bodyweight iv for all cats (n = 78) and various sub-groups; BCS was assessed using a 9 point 564 scale. 95% reference interval upper limit 6.5 36.7 9.8
Upper limit 90% CI 6.0-6.7 33.7-38.6 8.5-10.7 BCS 4 or 5; Burmese only n= 6 6 6 M A N U S C R I P T Upper limit 90% CI 6.1-6.5 34.4-37.9 11.5-13.9 1 Number of cats was insufficient to estimate reference interval M A N U S C R I P T
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DAE-15-175R2 Highlights
• Aim: to establish methodology and cutpoints for fasting and 2-h blood glucose concentrations in healthy client-owned senior cats (> 8 years) using ear/ paw samples and a portable glucose meter calibrated for feline blood.
• Cutpoints for fasting and 2-h glucose concentrations were defined (upper limits of 95% reference intervals using cats with BCS 4-5 (n = 27)).
• The upper cutpoint for fasting glucose was 6.5 mmol/L.
• The cutpoint for 2-h glucose was 9.8 mmol/L.
